The aim of these investigations was to analyse sex dimorphism and variations in the development of the skull of Citellus suslicus (G u 1denstaedt, 1770) on the basis of a sample consisting of 194 individuals. Fisher's discriminant analysis was the method used, and the significance of the results obtained was checked by the Mahalanobis D 2 test. Sex dimorphism was found in the skull of the souslik, it being particularly marked even in young animals. With the exception of postorbital breadth the mean measurements are greater in males. In young sousliks all the characters are non-discriminant. In adult sousliks the following characters were found to be discriminant in definition of sex dimorphism: maximum length of the skull, maximum nasal breadth, postorbital breadth, maximum height of brain case, mandible length. Changes with development were found in the craniometric characters, the majority of them exhibiting growth with age. Nasal length, frontal length and inter-orbital constriction are most probably stable, altering very little with age, while postorbital breadth even decreases. The most distinctive characters from the aspect of changes with age are: maximum length of the skull, postorbital breadth (in males),, and nasal breadth in females. The following regularities in development of the souslik's skull can be distinguished: a) rate of development of different parts of the skull is uneven, and in consequence different discriminant characters dominate in different periods of the animal's life, and different correlations occur; b) proportion between height and length of the skull is maintained in both age groups; c) development of the mandible takes place evenly in all planes; d) the muscles of the mandible exert a considerable effect on the development of the parts of the skull connected with them; e) the frontal region exhibits considerable developmental stability.
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I. PROBLEMS DISCUSSED IN THE STUDY
The aim of this study is to investigate the sex dimorphism and variations in development of the skull of the Spotted souslik, Citellus suslicus (Guldenstaedt, 1770) in one population at Sławęcin near Hrubieszów in the Lublin province. The area inhabited by this population is uniform from the ecological aspect. The skulls were collected over a period of one month. The material is therefore of the required uniformity from the geographical, ecological and seasonal aspects, which permits of assuming that the basic factors forming the variations observed are the sex and age of the animals.
The craniometry of the souslik has not as yet been fully elaborated. Some authors only give craniometric measurements,, most often within limits »fromto«, without unfortunately indicating the number of specimens from which the data are taken (Migulin, 1938; Resetnik, 1946; Vinogradov & Groin o v, 1952) . The number of measurements is most often small (Migulin gives 7, ReSetnik 9, Vinogradov & Gromov -2). The most comprehensive data are those in the study by Ognev (1947) , who gives measurements made by Obolenski in 1927 for 58 individuals of this species. The following are given in respect of 10 measurements: minimum and maximum value, arithmetical mean and index in relation to condylobasal length. Surdacki (1958) including our material as well, analysed some craniometric problems. His material consisted of 546 individuals from two large colonies in the Lublin region (Slawqcin and ChomQciska), caught in different years and months, and he showed, inter alia, the significance of differences between the two populations in relation to condylobasal length and the significance of sex dimorphism to the same character.
The authors found that in the methods known to them, which have been used up to the present for elaborating the craniometry of small mammals, there was until recently marked predominance of descriptive statistical methods without applying tests giving the reliability of the conclusions reached. For example a frequently encountered basis for drawing conclusions is comparison of the material examined, such as table of frequency distribution, correlation table, multipartite table or graphic interpretation of such a comparison: diagram, histogram, combined with indication of the simplest parameters: range of occurrence of the characters examined and their arithmetical means: e. g. Serebrennikov (1930) , Reichstein (1957), Grulich (1960) , Sidorowicz (1961) , Cabori-Raczyriska (1964a) . The interdependence between the characters is usually measured by the coefficient of linear correlation, calculated without taking the effect of classification of material into consideration e. g. Wasilewski (1952) , Bond (1956) .
Among studies applying the method of mathematical statistics that by Dehnel (1949) must first be mentioned. It contains an analysis of variance of the material examined, giving an estimate of arithmetical means (confidence intervals) and value of correlation ratios if.
Freedman (1963) analyses 18 craniometric characters of a population of Papio cynocephalus within three geographical groups, giving a list of mean values, standard deviations and mean errors of the arithmetical mean. He draws detailed conclusions as to the differences in some of the characters, making use of tl'c t-Student test. Surdacki (1965) analysed sex dimorphism in Citellus citellus (Linnaeus, 1766) on the basis of 15 craniometric characters of 60 specimens from Naklo. He also compares his material (in respect of condylobasal length) with a souslik population from the Sofia district,, using the "/} criterion.
All the above statistical methods consider populations as one-character communities, and therefore when it is desired to draw conclusions as to several characters it is essential to consider each of them separately. Investigation of a large number of characters and of a community from the angle of a group of characters simultaneously was carried out by Wasilewski (1952) , using the Henzel taxonomic method of mean squares of differences, and by Cabon-Raczynska (1964b) when examining the relation between 12 craniometric charact-ers of Lepus europaeus (Pallas, 1778) using the method of Czekanowski's tables and Terentev' correlation pleiads.
The present study forms an attempt at making a multi-character analysis by means of mathematical statistical methods. The method used is a discriminant analysis, comparing communities on the basis of a group of characters and taking the connections between them into consideration. The method of discriminant function introduced by Fisher (1936) is one of the basic methods of multi-character statistical analysis.
II. MATERIAL AND METHODS
The skull material used for this study was collected by the first of the authors during the period from July 6th to 25th 1955 in the area of one of the largest souslik colonies in the Lublin region. Surdacki (1956) gives a detailed description of this colony in his study. The material was classified according to age on the basis of degree of wear of the teeth, the most important for classification purposes being the teeth of the upper jaw ( Fig. 1) . A key was elaborated for C. susrlica based on the tooth key given by Ognev (1947) for Citellus pygmaeus (Pallas, 1778). The material was at first divided into 10 age groups of a conventional character, i. e. not always indicative of the absolute age of the animal. Differences could be seen in the state of the teeth in different groups, but very small numbers of individuals were obtained (particularly older individuals). The whole material was on this account finally divided into two age groups only: a) young sousliks -born that year, sexually immature. The wear of the enamel on the biting surface of the teeth formed small islets unconnected with each other. These islets do not occur on all of the teeth: there is no wear on pm 1 (Fig. 1 -A 
b) adult sousliks -sexually mature: adults born before the previous winter and individuals several years old. The enamel is worn on all the teeth, the islets formed are connected in a uniform field ( Fig. 1 -D, E, F, G" H, I, K).
The guiding principle in choice of measurements was the need to elaborate all the regions of the skull as fully as possible ( Fig. 2 ). Use was made of the treatments described by the following authors in relevant literature, as follows: Serebrennikov (1930), Ognev (1937 and 1947) , Migulin (1938), Resetnik (1946), Gentile (1952) , Cockrum (1954) . 25 measurements were established, the definitions of which are given in table 1. The measurements were made by means of a nonius with scale up to 0.1 mm. Measurements of length were made in the medio-sagittal plane, measurements of breadth in the frontal plane. On account of the frequent cases in which the two halves of the mandible were separated along the mental suture during preparation, measurements of this bone such as breadth and length of lower diasteme could not be made in the medio-sagittal plane, but £"-f" As preceding, at the height of posterior margins of anterior palatal foramina.
Altitudo rostri n-e Distance from point of intersection of a line connecting the posterior margins of anterior palatal foramina in medio--sagittal plane to a point located in medio-sagittal plane on line connecting points situated furthest back on nasal bones.
Longitudo frontalis e-d
Distance measured along medio-sagittal line from a line connecting points furthest back on nasal bones to a line connecting postorbital incisurae. 
Latitudo inter orbitalis

Latitudo ramus mandibulae X-y
Minimum breadth of its ramus measured on left half of mandible.
X 25
Longitudo diastemae infer.
t-z
Distance measured on left half of mandible from posterior margin of socket of lower incisor to posterior margin of socket of pmi.
only on one half of the mandible (conventionally -on the left). For the sake of uniformity measurement of the upper diasteme was made only on one (left) half of the skull. Measurement of height of brain case made it necessary to elaborate a special method on account of the necessity for placing the skull horizontally. The plane connecting the lower margins of the upper incisors with the places reaching furthest downward on bullae tympanici was taken as horizontal. Practically speaking the measurement was made in the following way: a thin straight metal blade was laid along the bottom of the skull so that its front end was supported on the rear margins of the sockets of the upper incisors, while the back end rested on bullae Table 2 . Mean of measuremens (in mm).
Measurements
Juveniles Adultes Measurements (fcf (N=77) 9 9 (N=63) l C*ö" (N=20) 9 9 (N=40) tympanici. Measurement of height was next made placing one arm of the nonius on the bottom of the metal and the other on the highest place on the skull. The value of thickness of the metal sheet was subtracted from the measurement obtained. Measurement of rostral height was made in the diagonal plane. The measuring places chosen are clearly defined and the result is fully comparable.
The fact that only one measurement was made on each skull, which prevented estimation of measuring error, constituted somewhat of a methodological shortcoming. As however the majority of the values measured were clearly defined and the measurements fairly easy to make, estimation of error was made later on Table 2 gives the mean value of craniometric measurements in different age and sex groups. Mean values of the basic body measurements are also given in this table.
Calculation was also made of the values of 10 craniometric indices (Table 4 ). These are mean values of individual indices calculated for each individual. The characters for measurement were chosen so that the indices fully covered the shape of all the regions of the skull ( Table 3 ).
Elaboration of the results of craniometric measurements made in this study are aimed at: (1) investigating sex dimorphism in the population examined, (2) comparison of craniometric measurements in age groups, (3) examining interdependences between measurements and (4) determining which of the characters examined have the strongest discriminant properties, i. e. which of them make it easiest to distinguish between the populations examined.
The method of discriminant function was used to elaborate the above problems. One of the aims of this method is to compare parameters of multi-character populations, Discriminant analysis made in this study was intended to make it possible to compare vectors of the mean values of craniometric characters of sousliks of both sexes and of both the age groups established. This comparison was made by finding, on the basis of empirical data, the discriminant function, i. e. function of the type:
The geometrical picture of the right side of equality (3) equated to zero is the ?c-dimension hyperplane (for k -2 straight line, for k = 3 plane). The way in which A* coefficients are found is as follows. The expression of (4)
is the variation between groups A and B (e. g. sexes) while the expression of
is the variation within these groups. When it is desired to estimate l\ on the basis of data from the sample the following formula is used:
where: N A -numbers of sample for group A,
The relation of these two variations is next considered in the form of Multiplying equations (11), the first by A'i, the second by A' 2 , . . ., kby A' k and adding each side we obtain
where D 2 is the measure of distance (introduced by Mahalanobis) between communities A and B. Distance obtained in this way is, as can be seen from (12) invariable in relation to the linear transformations of the Xi characters examined. After finding the discriminant function and defining D 2 , the significance of the value obtained is checked by the test proper to the given method of finding the function. In the present study we used the expression having the following form (O 1 e k i e w i c z, 1962):
This value, when we assume that the communities examined are subject to normal k-dimension distribution and that the corresponding variances and covariances equal each other, has the F-Fisher-Snedecor distribution with k and N A + N B -k -1 degrees of freedom. When the given function is found to have discriminant capacity [significance of expression (13)], it may be interesting to ascertain which of the characters or groups of characters have the strongest selective properties -which in the given group best distinguish the population examined. The absolute of X[ coefficients gives the best approximate information on this, while the following test supplies detailed indices.
Let us assume that we are interested in group r among k = r + p. We consider value D 2 defined for all the characters and D 2 only for p undistinguished. The value D 2 fulfils the basic postulates of distance: it cannot diminish with an increase in the number of components of vector dj. We make use of this fact in constructing the test. The expression
where D 2 -value D 2 for all r + p = k characters -Dp -value D 2 for p undistinguished characters, should be close to unity when there is no distinctiveness of r additional characters. When this is not so, it forms evidence that r additional characters significantly affect the discriminant capacity of Y function. With assumptions as for formula (13) the expression
also has the F-Fisher-Snedecore distribution with r and N A + N B --p -r -1 degrees of freedom and serves to test of the above hypothesis.
The fact that coefficients of correlation ra were determined by means of one-way analysis of variance and covariance makes it possible to draw conclusions as to differences between the groups examined also of course in relation to different characters separately. When verifying hypotheses during elaboration the significance level a = 0.01 or 0.05 was accepted.
On account of the different number of skulls for the two sexes and the age groups established it was impossible to carry out the discriminant analysis described above within both these classifications simultaneously. Four comparisons were therefore made independently of each other: 1) comparison of measurements for sex in the »adult« age group, 2) comparison of measurements for sex in the »young« age group, 3) comparison of measurements for age groups among males, 4) comparison of measurements for age groups among females.
When choosing the characters elaborated in the first place we rejected indices which were functions of measures as secondary values. Next for the first analysis -investigations of sex dimorphism in the group of adult sousliks -the number of 25 measurements was reduced to the following 13: a) those concerned with general dimensions of the skull -Cb. length, maximum length of skull, posterior zygomatic breadth, maximum height of brain-case, b) those concerned with the rostral part -nasal length, maximum nasal breadth, c) those concerned with the frontal part -frontal length, interorbital constriction, postorbital breadth, d) those concerned with the neurocranium -posterior cranial length, breadth of brain case, e) those concerned with the mandible -length and height of mandible.
The characters chosen in this way describe all the main regions of the skull, and their number permits of practical calculations of discriminant analysis. It must be emphasised that it would be possible to avoid so arbitrary a choice of characters at the expense of certain additional calculations connected with the sequence method of discriminant analysis proposed by Olekiewicz (1962) , which consists in consecutive introduction of 2, 3, 4 etc. most selective characters.
IV. RESULTS
In the first elaboration we used the 13 characters given above; in the next we limited ourselves to the following characters: maximum length of skull, maximum nasal breadth, postorbital breadth, maximum height of brain case, length of mandible.
Investigation of Sex Dimorphism in the Group of Adults
The material consisted of 60 skulls of adult sousliks, 20 o*cf and 40 9$. The following pairs of characters exhibited marked rectilinear relation: Cb length and maximum length of skull, Cb length and length of mandible, maximum length of skull and length of mandible. The only character exhibiting negative correlations with the remainder is the postorbital breadth. The values of the coefficients of correlation are, however, generally very near zero for it. (Closest connection with height of mandible r = -0,34 - Table 5 ).
When examining variations of different characters analysis of variance revealed the significance of dimorphic differences for the following characters: Cb length, maximum length of skull, posterior zygomatic breadth, maximum height of brain case, nasal length, frontal length, interorbital constriction, posterior length of brain case, breadth of brain case, length of mandible, height of mandible. The mean values of these characters are greater for males. No significant dimorphic differences were revealed for the following characters: maximum nasal breadth and postorbital breadth, the latter character having a greater mean value in females. The discriminant function found has the following form: On the basis of discriminant function (17) examination was made of the selectivity of each of the above 7 characters. Characters -Cb length and x 23 -height of mandible do not cause significant increase in distance D 2 . For these reasons in continued elaboration we have limited ourselves to the following characters: maximum length of skull 
Investigation of Sex Dimorphism in the Young Group
The material consisted of 134 skulls -71 <$d and 63 99. Analysis was made for 5 characters: x 2 , a? 10 , x 2()y x 2 \. Table 6 gives coefficients of correlation and standard deviations. The following pairs of characters exhibit the strongest rectilinear relation: maximum length of skull and nasal breadth, maximum length of skull and length of mandible, nasal breadth and length of mandible. When each of the characters were examined all were found to exhibit significant differences in mean values in favour of males.
Discriminant function for the population of young individuals is defined by the formula (18) Y = 0.3016;r 2 + 1.3179^4 + 0.3983x 10 + 0.8706x 20 + 0.0187x 21 Value D 2 = 0.874 gives significant value of the test F = 5.66 with F 0 . 0I (5 and 128 degrees of freedom) -3.14 which indicates differences in craniometric characters of young sousliks depending on sex.
Examination of distinctiveness of different characters (Table 10) indicates that none of the 5 characters introduces any additional significant value D 2 in the group, despite the fact that each taken separately and also their group exhibits significant differences between the sexes.
Comparison of Age Groups for Males
The material consisted of 91 skulls, 20 adult and 71 young. 5 characters, the same as in the foregoing comparison (Table 7) , were examined. The strongest rectilinear dependence is exhibited by the Table 11 . Results of investigation of distinctiveness of characters in age groups for males. following characters: maximum length of skull with the characters, nasal breadth, height of brain case, length of mandible; nasal breadth and length of mandible. Examination of each character revealed significant differentiation in all 5, the mean postorbital breadth being greater for young sousliks, and the means of other characters for adults. The discriminant function takes the following form: (19) Y = 2.0144x 2 + 2.7359o: 4 -2.7775rr 10 + 1.3625x20 -0.4056x 21 Value D 2 = 9.15 calculated on its basis gives the significant value F = 27.28 with F 0 . 01 = 3.27 (for 5 and 85 degrees of freedom). This points to differences between the age groups in the male population.
The characters: maximum length of skull (x 2 ) and postorbital breadth (x 10 ) exhibit significant increase of distance D 2 , that is, they possess the strongest distinctive properties in this group of characters (Table  11 ).
Comparison of Age Groups for Females
The material consisted of 103 skulls, 63 young and 40 adult. The following characters exhibit the greatest coefficients of correlation (Table 8) for females: maximum length of skull with nasal breadth, height of brain case and length of mandible; nasal breadth and length of mandible -that is, the same characters as in males.
Analysis of variance of different characters revealed differences in each of the 5 characters considered. Postorbital breadth is greater for the young group, the remaining characters exhibit greater mean values for adults. The discriminant function takes the form: (20) Y = 0.8350x2 + 5.6073x 4 -1.0358x 10 -1.4041x 20 + 0.3657x 2 i Value D 2 = 6.59 calculated on its basis is significant (F = 30.98, with F 0 .oi for 5 and 47 degrees of freedom equal to 3.22) which points to differences between the age groups among females.
In the group of characters examined the character x 4 -maximum nasal breadth -exhibited significant distinctiveness (Table 12 ).
V. ANALYSIS OF RESULTS
Sex Dimorphism
In this study we have shown, by examining a group of characters, that strongly marked sex dimorphism occurs in the skulls of sousliks, the great majority of the characters exhibiting mean values greater in the case of males. This provides complete confirmation of the results obtained by Surdacki (1958 Surdacki ( , 1965 for C. suslicus and C. citellus. It is only the postorbital breadth which is greater in females, significant differences in this character being shown in the group of young sousliks. Thus it is only this character which is an exception to the agreement of skull variations in sousliks with the general rule for mammals, that males attain greater dimensions than females. Postorbital breadth is generally, as we shall see later on, of a somewhat specific character and variations in it differ to a considerable extent from the general trend of variation of other measurements.
Dimorphism is already distinctly marked in young sousliks, as Surdacki (1958) also found. All the characters examined exhibited signi-ficant differences between the sexes. Among adult sousliks it was onlynasal breadth and postorbital breadth which did not exhibit significant sex differences.
The method of discriminant analysis used in this study also made it possible, in addition to investigating the significance of differences between the sexes, to choose characters most distinctive in respect of sex.
In the material examined all characters proved to be equally undiscriminant among the young sousliks, but among adult individuals only the Cb length and height of mandible proved undiscriminant. There is therefore a marked lack of stabilization of the properties of characters in young sousliks, they are labile, which results in none of the characters being of greater importance than others in revealing differences between the sexes. The non-distinctiveness of Cb length is remarkable in adult sousliks, and this fact can be explained by the strong correlation of this character with the majority of the other characters.
When young sousliks are compared with adults from the aspect of distinctiveness we may reach the conclusion that the development of different characters is to some extent parallel in young animals (all characters being non-distinctive), but that this alters later on in life, so that some of the characters become outstandingly distinctive.
Among the distinctive characters the nasal breadth, which does not exhibit significant dimorphic differences, is remarkable. It forms an example of the different properties of a character depending on whether it is considered separately, or in a group of other characters.
In young sousliks the strongest correlation is exhibited by maximum length of skull with mandibular length, nasal breadth with mandibular length, maximum length of skull with nasal breadth. The first of these correlations forms evidence of the even development of the skull in the sagittal plane, the mandible growing parallel to the upper parts of the skull. The second correlation is difficult to interpret from the natural science point of view. It cannot be explained by the correlation of the two characters considered with the length of skull, since partial coefficient of correlation of nasal breadth with mandibular length, after elimination of the effect of skull length, still has a fairly high value (0.443). The last correlation points to the fact of parallel development of the whole skull in the sagittal plane and rostrum in the frontal plane.
In the group of adult sousliks three correlations occurring between Cb length, maximum length of skull and length of mandible are most strongly expressed (r > 0.8). The strong correlation connection between Cb length and maximum length of skull results from the fact that these measurements are very similar to each other in adult souliks. Wasilewski (1952) found progressive elongation with age of the base of the skull, and consequent increasingly closeness of measurement of Cb length to maximum length of skull in Clethrionomys glareolus (S c h r e b e r, 1780). This absence of rectilinear relation between the measurements given does not therefore coincide with the results of the present study. Correlation between Cb length and mandible length is evidence of the even growth of the skull as a whole in the sagittal plane, the mandible »keeping abreast« with the upper parts in its development. The correlation between maximum length of skull and length of mandible can be explained as due to the two foregoing, since corresponding partial coefficients of correlation (defined after eliminating the third of the characters considered above) are: for Cb length and maximum length of skull 0.57; for Cb length and mandibular length 0.55, but only 0.22 for maximum length of skull and length of mandible.
The following are correlated to a slightly smaller degree (r > 0.7) in adult sousliks: length of mandible and height of mandible, posterior zygomatic breadth and length of mandible, Cb length and height of mandible and posterior length of brain case and maximum length of skull. The first correlation is evidence of the even development of the mandible in its two main planes. The second correlation would appear to be due to the strong influence of the muscles of the mandible both on itself and on the zygomatic arches. Correlation between Cb length and height of the mandible is due to the close connection of both these characters with mandibular length. Elimination of the influence of this character results in the partial coefficient of correlation between Cb length and mandibular height taking the value 0.22. Correlation of posterior length of brain case with maximum length of skull, with simultaneous occurrence of correlation between Cb length and maximum length of brain case (r = 0.66) is evidence of the even development of different parts of the skull in the sagittal plane. This conclusion does not coincide with the results obtained by Wasilewski (1952) who found in C. glareolus elongation with age of the base of the skull in relation to the occipital part and consequent perpendicularization of the foramen occipitalis. Among the remaining more marked correlations (r > 0.6) that between Cb length and nasal breadth is remarkable, forming evidence of broadening of the rostrum parallel to the growth of the skull in the sagittal plane.
Great divergences can be observed between young and adult sousliks when comparison is made of correlation relationships. This fact should most probably be explained by the uneven rate of development of different areas of the skull and the consequent domination of different regularities at different periods of the animal's life. Differences in the correlation matrix of craniometric characters between age groups are also confirmed by Caboń-Raczyńska's study (1964b) .
When considering correlation coefficients the postorbital breadth, which with the majority of the other characters gave negative coefficients, is remarkable. Numerous authors who elaborated the skulls of small mammals (O g n e v, 1947; Wasilewski, 1952; Wasilewski, 1952b; Zimmerman n, 1955) observed that this character may decrease with age. The present study confirms this assumption, since both for females and males this value differs significantly in favour of the young animals.
Among the characters exhibiting close connections with others the absence of such characters as nasal length, frontal length and interorbital constriction are remarkable. According to Kubik (1957) in Arvicola nasal length is a character subject to little variation, only to a slight degree correlated with condylobasal length (he does not give the value of the coefficient of correlation). Wasilewski (1952) , on the other hand, found in C. glareolus a constant increase, although diminishing with age, of this character. There are no data in literature on frontal length. It is possible that the whole frontal region is subject to little variation, is stable, and this would explain the absence of a connection both of frontal length and interorbital constriction with the other characters. The fact established by Kubik (1952 Kubik ( , 1953 ) that there is extremely little variation in frontal breadth in Sicista betulina (Pallas, 1779) and Micromys minutus (Pallas, 1778), which as the author himself states, forms the exception to the general rule for rodents, argues in favour of this interpretation.
Such distinct sex dimorphism found in the skulls of sousliks differs slightly from the results obtained by other authors in studies on small rodents. For instance Wasilewski (1952) found only slight sex dimorphism in C. glareolus, manifested by greater breadth of the brain case and span of the zygomatic arches in relation to the length dimensions of the skull in females that is the case with males. Wasilews k i (1956) did not find sex dimorphism to exist at all in Microtus oeconomus (Pallas, 1776).
These differences would seem to be understandable in view of the fact that the souslik is fairly distant systematically from the above genera, and differs from them considerably from the physiological and ecological aspects. It might be interesting to compare the results of the present study with analogical ones for the squirrel -Sciurus (L i nn a e u s, 1758), a genus systematically closest to the genus Citellus (O k e n, 1816). Unfortunately the only craniometric studies known to the authors on squirrels (Serebrennikov, 1930; Sidorowicz, 1958; 1961) do not contain enough statistical material to make such comparison possible.
Age Variations
In the present study the whole material was divided into two age groups only, young and adult sousliks. It is obvious that such division of a population makes detailed investigation of variations in development of craniometric characters impossible, but it does permit of easily establishing which the characters are discriminant, and the analysis of the correlation relationships. The results obtained are thus useful as guides, since they form an pointer as to which characters should primarily be considered in continued research on similar populations.
All the characters we examined exhibited, in both males and females, significant age variation. The most distinctive were as follows: in males -maximum length of skull and postorbital breadth, in females -nasal breadth. Postorbital breadth is greater in young than in adult sousliks in both sexes. This interesting fact is yet another indicator that this character is different from others (see section V.I.).
The occurrence as the most distinctive of different characters in males than in females points to the differences between the sexes as regards the development processes of the skull. In males the skull primarily lengthens with age, and the breadth of the frontal part decreases (the front narrows). In females it is chiefly the rostrum which broadens.
In both sexes the closest correlation connection (r > 0.5) is exhibited by the following characters: maximum length of skull with length of mandible; maximum length of skull with nasal breadth; maximum length of skull with height, of brain case; nasal breadth with mandibular length.
The first correlation is, as can be seen from the analyses made so far, both very common and constant. It forms evidence of the even development of the skull in the sagittal plane, the mandible »keeping up« in growth with the upper parts of the skull. The second and fourth correlations became evident when considering sex dimorphism in the group of young sousliks.
The correlation between maximum length of skull with height of brain case appeared here as a new one. Its existence demonstrates the even development of the souslik's skull in length and height. Grulich (1960) reaches slightly different conclusions in his study on Citellus citellus, but this description is not statistically documented.
Among the correlation connections revealed in the above analyses it is possible to distinguish several types of connection: a) Correlations between two measurements due to the fact of topographical proximity of measuring points -e. g. Cb length and maximum length of skull. b) Correlations between two measurements embracing one craniological whole in two planes -e. g. maximum length of skull and height of brain case: mandible length and height. Such correlations are evidence of the even development of the given whole part in both these planes.
c) Correlations between two measurements made in the same plane -e. g. maximum length of skull and mandibular length. Such correlations are evidence of the even growth of different parts of the skull in the given plane. d) Correlations between two characters referring to regions of the skull physiologically connected with each other, e. g. by the action of the same muscles. An example of such correlation is formed by the connection between posterior zygomatic breadth and mandibular length. e) Correlations between two characters forming the result of correlating these two characters with a third character -correlation between Cb length and mandibular height can be explained by the connection of these characters with mandibular length. f) Correlations which cannot be directly allocated to any of the preceding groups -e. g. nasal breadth and mandibular length.
